ABSTRACT. Field studies and examination of herbarium specimens have led to a taxonomic revision of the Casearia ulmifolia Vahl ex Vent. complex (Salicaceae). A new species circumscription is presented for C. ulmifolia, C. cotticensis Uittien is reestablished, and one new species, C. murceana R. Marquete & Mansano, is described from Pará, Brazil. Morphological descriptions, a taxonomic key, geographical distributions, diagnostic characteristics of the species, and illustrations are provided.
the non-cyanogenic Flacourtiaceae, Chase et al., 2002; Angiosperm Phylogeny Group, 2009 ) is a pantropical genus that includes ca. 180 species occurring in many different vegetation types ranging from dense ombrophilous forests, seasonal semideciduous forests, savannas, and coastal vegetation. Sleumer (1980) cited 80 species of Casearia in the Neotropics and subdivided this genus into six sections, with Casearia sect. Casearia further considered as six informal groups. Casearia ulmifolia Vahl ex Vent. belongs to the Arboreae group of the Casearia sect. Casearia, which comprises 10 species.
While reviewing Casearia species in Brazil for taxonomic study (Marquete, unpublished) , we noted that Sleumer (1980) broadly circumscribed C. ulmifolia, synonymizing 10 names in recognition of this species. This resulted in a taxon with broad morphological variation. Casearia ulmifolia, for instance, has flowers with oblong anthers, an undeveloped connective with apical glands slightly barbate to glabrous, longitudinal anther dehiscence with lateral dehiscent zones, and stigmas with dispersed hirsute trichomes. In contrast, the flowers of C. cotticensis Uittien present deltoid anthers, a developed connective with glabrous or subglabrous apical glands, transverse anther dehiscence with dehiscent zones oriented downward, and stigmas that are tomentose. Despite these distinctions, Sleumer (1980) considered these taxa conspecific.
The complex Casearia ulmifolia studied here is characterized by its stipule shape (subulate or linearlanceolate) and indument (villous or tomentose), leaf blade with acuminate to cuspidate apex, oblong or deltoid anthers, barbate, glabrous or tomentose apical gland, elongated, ovate ovary, and slightly sulcate or fimbriate seed testa.
Species of the Casearia ulmifolia complex occur in the Amazon region bordered by the states of Mato Grosso to the south and the states of Roraima and Amapá to the north. This distribution reaches the Atlantic coast of southeastern Brazil, since the complex extends from Maranhão and Piauí southward to Bahia, Espírito Santo, and Minas Gerais. These species also occur in other South American countries such as Colombia, Guyana, Peru, Surinam, Trinidad, and Venezuela. These plants were noted to grow at altitudes from 50 to 950 m. The species of this complex occur in dense ombrophilous forests and its variations, according to Veloso et al. (1991) .
Despite the fact that Casearia cotticensis and C. ulmifolia are distributed in close localities, they are morphologically distinct. They differ by leaf texture, trichomes, venation, and especially anther dehiscence. Casearia murceana R. Marquete & Mansano, found in Pará State in eastern Amazonia, is more similar to C. ulmifolia, differing by the inflorescence structure, absence of glands, and flower indument. Sleumer (1954 Sleumer ( , 1980 , who studied the Malaysian (eight species) and Neotropical species of Flacourtiaceae, respectively, and Breteler (2008) , in his work for Casearia from Africa, mentioned that the flowers of the genus do not offer characters to distinguish the species. We verified that floral characters in the Tree or small tree (6-)10-18(À27) m tall 3 (12-) 20 cm DBH; trunk with smooth bark, ca. 1 mm thick, brown-orange, not fibrous; sapwood cream-colored, slightly oxidizing; branches terete, without thorns, glabrous, glabrescent at base and sparsely villous at apex in some specimens; branches black at apex, brown at base; lenticels rhombic to elliptical. Stipules 10 3 0.5-1 mm, linear to lanceolate, caducous, tomentose on both faces, encountered more frequently on the apex of young branches, eglandular. Leaves persistent, variable in size and shape; blades (6.5-) 7-12.5(À17.5) 3 (2-)2.5-4.5(À8) cm, asymmetrically lanceolate, narrowly elliptical, oblong-lanceolate, coriaceous (chartaceous to membranaceous when young), opaque on both faces, glabrescent on both faces to tomentose on primary and secondary veins (abaxially tomentose when young), apex caudate to short caudate with sharp tip, base slightly attenuate, widely attenuate to asymmetrical, margins serrate to serrulate with glands on the serrations; translucent dots, densely dispersed on blade (difficult to see with the naked eye on some leaves); (4)5 to 7(to 10) pairs of widely ascendant secondary veins, venation lax and more prominent on abaxial face, primary vein prominent on adaxial face; petiole (3-) 4-7 mm, slender semi-terete, glabrous, thin. Inflorescences fasciculate, multiflowered, 15 to 20þ, densely tomentose, subsessile; peduncule (0.5-)2-5 mm long, sparsely tomentose, slightly flattened; bracts 1-1.5 3 0.5-0.9 mm, oval (conchiform), chartaceous, externally tomentose; bracteoles 3-4 3 0.5-0.9 mm, widely subulate, membranaceous, yellowish, with elongated glands, tomentose externally; pedicels (1-)1.5-2(À4) mm, flattened, articulated, with 0.5-1 mm from branch insertion to articulation, tomentose. Flower buds 2.2 3 1.5 mm, obovate to globose, white tomentose, greenish; sepals 5, (2-)3-4 3 (1-)1.5-2 mm, oval to oval-oblong, fused at disk base with lobes and filaments, with glands inside the lobes, perigynous, greenish, outer 3 with tomentose trichomes and inner 2 externally tomentose only from the central portion of the base almost to the apex, internally glabrous with glands, whitish on both faces; stamens with filaments (0.5-) 1-2 mm, flattened, free, sparsely tomentose near base and anther, fused at disk base; anthers deltoid, pubescent, with transverse dehiscence, diminutive, rounded and oriented downward, connective expanded, apical prominent gland inside, glabrous or subglabrous; disk lobes ca. 0.5 mm long, clavate, flattened at apex, tomentose, whitish, fused at base and alternating with filaments; ovary ovate, glabrous; style ca. 0.7 mm, thick, glabrous to sparsely tomentose in some cases, yellowish; stigma with base dilated and thinning at apex, slightly ovoid, tomentose, whitish. Fruit 7 3 3.5 mm, ovoid while immature, glabrous, reddish-green; seeds 2 to 5 per fruit, 2 3 1.5 mm, oblong; testa foveolate, aril fimbriate, yellowish, partially covering the seed; embryo straight, ca. 0.5 mm long, yellow, fleshy, surface smooth; cotyledon leaves rounded, hypocotyl radicle axis cylindrical.
Distribution and habitat. Casearia cotticensis is found in the dense ombrophilous forests of Brazil. It has been collected from Guyana, Colombia, Peru, and Suriname. Discussion. Analyses of the RB isotype of Casearia cotticensis, and the name C. reginae (Macbride, 1936) , which was previously synonymized with C. ulmifolia by Sleumer (1980) , led us to conclude that both names refer to a species that is distinct from C. ulmifolia. The characters that differentiate C. cotticensis from C. ulmifolia are the coriaceous leaves (when mature), the blades glabrescent to tomentose on both faces on the primary and secondary veins, the primary vein adaxially prominent, anthers deltoid with an expanded connective and glabrous apical gland, with transverse dehiscence turned downward, and a tomentose stigma. Trees, trunk with smooth to slightly wrinkled bark, brown; branches terete, without thorns, slender; trichomes yellowish, pilose, densely and/or sparsely tomentose, without lenticels. Stipules 2.5-5.5 3 0.6-1 mm, linear to narrowly lanceolate, oblong-elongate to subulate, caducous, villous or pilose on external face, with sparse trichomes on the internal face, more frequent at the apex of young branches, with glabrous apical gland, caducous; leaves persistent, dark, opaque on both faces, variable in size; blades (5.5-) 6.5-9(À19) 3 (3.5-)4.7-8 cm, elliptical, widely elliptical, or rarely obovate and asymmetrical, chartaceous, dark when dry, pilose on both faces; trichomes concentrated on the adaxial face, especially on the primary and secondary veins, sparser on blade surfaces; abaxial face pilose across the entire blade, more so on veins, apex caudate, rarely cuspidate with sharp tip, base attenuate to obtuse; margins sparsely serrate to serrate with glands on the serrations, translucent areas or dots not visible on adult leaves; (4 to)6 to 9(10) pairs of secondary veins widely ascendent; reticulate venation lax, but prominent on abaxial face, reticulation not noticeable on either face; petiole (2-)3-7.5(À8) mm, subterete, sparsely pilose to pilose or densely tomentose, thin. Inflorescences fasciculate, sessile, pauciflorous, (4 to)8 to 9(to 11) or more flowers, densely villous; bracts and bracteoles ca. 1 mm, ovate, scarious, few, pilose to glabrescent; pedicels 2-4 mm, terete, thin, articulate near sepals, with 0.5 mm from branch insertion to articulation, pilose to tomentose, yellowish green. Flower buds 5-8 3 3 mm, oblong, villous, green; sepals (3.5-)4-7 3 1.5-2 mm, lanceolate, elliptical or ovate with apex subrounded to subobtuse, fused at base; glands generally present, greenish, pilose externally and sparse trichomes internally, calyx tube villous; stamens with filaments 2-2.5 mm, terete, free, villous, fused at disk base and sepals; anthers oblong, obovate, to ovate, glabrous, connective undeveloped, dehiscence longitudinal, with lateral openings; apical gland long-barbate; lobes of disk 1 mm long, clavate, slightly flattened at apex, villous, fused at base and alternating with filaments; ovary ovate-elongate with salient glands on its surface, glabrous at base, densely villous from median portion to style; style thick, villous up to its insertion in ovary, sparsely pilose at apex; stigma clavate, hirsute. Fruits 1.8-1.9 3 1.8-1.9 cm, rounded, dehiscent into 3 valves, green when immature, densely canescent; peduncle 4 mm, thickened, pilose; seeds 8 to 10 per fruit, 1.2 3 0.9 cm, angular, black; testa slightly sulcate, black, aril small, yellowish; endosperm fleshy, internally sulcate; embryo straight, 1.1 3 0.8 mm, with prominent vascular bundles; cotyledon leaves oblong with rounded apex, slightly cordate at base; hypocotyl radicle, terete, truncate at apex.
Distribution. Casearia murceana is known to occur in the dense ombrophilous forests of Brazil.
IUCN Red List category. Casearia murceana is known from no more than 10 localities in the Amazonian region. According to IUCN Red List Criteria (IUCN, 2001) , the species is considered Vulnerable (VUB2a).
Phenology. Casearia murceana flowers from January to July and occasionally in December, with very few fruits from December to July.
Etymology. The specific epithet honors João Murça Pires , who was a great researcher of Amazonian flora.
Discussion. Casearia murceana differs from
Casearia ulmifolia by its sessile inflorescences, the sepals generally without glands on lobes, the villous filaments, the anthers with a barbate apical gland, and an ovary glabrous at base and villous from the median portion to the style. Casearia murceana also differs from C. tenuipilosa Sleumer in that it has yellowish pilose to tomentose branches, the leaves varying from elliptical to widely so, to rarely obovate, leaf adaxial surface sparsely pilose, the pedicels articulate near the sepals, the sepals generally with glands, calyx tube internally villous, ovary with glands, and fruit densely canescent. However, C. tenuipilosa has brownish hirsute branches, lanceolate, oblong-lanceolate to narrow obovate leaves, with the adaxial surface glabrous, except the veins, medium articulate pedicels, the sepals without glands, an internally glabrous calyx tube, ovary without glands, and fruit minutely tomentose. Trees or shrubs up to 12(À26) m tall 3 20þ cm DBH; trunk with smooth bark, brown; branches terete, without thorns, tomentose at apex of young branches, glabrescent at base, brown to black or greenish, with sparse lenticels. Stipules (5-)8-9 3 (0.5-)1 mm, linear, lanceolate to subulate, caducous, tomentose on both faces, more frequent on apex of young branches, glands at base of interior face, glandular emergences at margins; leaves persistent, discolorous, opaque on both faces, variable in size; blade (5-)6.5-10.4(À12.2) 3 2-4.3(À5.2) cm, oblong to lanceolate, membranaceous, lanceolate, trichomes tomentose on primary and secondary veins, sparser on blade surface, denser abaxially, translucent lines or dots dispersed through blade, apex acuminate, cuspidate to caudate, base short-attenuate, slightly asymmetrical, margins serrate, serrations glandular; 6 to 10(to 12) pairs of secondary ascendent veins, reticulation of veins and veinlets lax, more prominent on abaxial face; petiole (1-)1.5-4.5 mm, subterete, tomentose. Inflorescences fasciculate, ca. 20 to 30 flowers, pedunculate to short pedunculate, (2-)3-4 mm, tomentose; bracts and bracteoles 1-1.5 mm, ovate, hyaline, surrounding pedicel base, yellowish tomentose; pedicels 2-3 mm, terete, slightly flattened, articulate 0.5 mm from branch insertion to articulation apex, tomentose near sepals. Flower buds 1.5-2 3 1-1.5 mm, oblong to globose, tomentose, greenish; sepals 5, 2.5-3 3 1.5-2 mm, fused at base, ovate to oblong-ovate, externally tomentose, internally glabrous, glandular at apex, whitish on both faces (becoming more coriaceous at base, light brown, when dehydrated); stamens with filaments 1-1.5 mm, flattened, free, glabrous, fused at disk base; anthers oblong, connective undeveloped, dehiscence longitudinal, with lateral openings, rarely with few trichomes, on some thecae, with an apical, diminutive gland inside, glabrous to slightly barbate, brownish; disk lobes 0.5-0.6 mm long, 4-lobed apex, barbate to villous at apex, glabrescent and fused at base and alternating with filaments; ovary ovate, glabrous, tomentose or pubescent at style insertion; style short, glabrous or tomentose, glandular, stigma rounded to slightly capitate, hirsute. Fruit 6-7 3 3-4 mm, dehiscent into 3 valves, ovoid when immature, glabrous internally, tomentose externally near its insertion in style, to glabrous near base; sepals persistent; seeds 4 to 6, 2 3 1.5 mm, yellowish; aril thin, yellow, fimbriate, partially covering seed; testa foveolate, brown; endosperm fleshy, yellowish; embryo linear 1 3 0.5 mm, yellow without spots on surface; cotyledon leaves rounded; hypocotyl-radicle axis terete; embryo of fruit still young.
Distribution. Casearia ulmifolia is found in dense and open ombrophilous forests, semi-deciduous forest, savanna woodland, and wooded steppelike savanna of Brazil. This species occurs in the Amazonian basin of Brazil and Venezuela, as well as in Trinidad, Guyana, and Peru.
Phenology. Casearia ulmifolia flowers from July to November and fruits from October to December.
Discussion. Our study agrees with some of the synonyms adopted by Sleumer (1980) for Casearia ulmifolia. However, comparisons of the type material of C. cotticensis (isotypes, K [barcode] 000471158, RB) and C. reginae (F neg. 50654 of the holotype) lead us to conclude that these species are synonyms but distinct from C. ulmifolia.
Based on the analyses of the isotypes of Casearia tremifolia (Poeppig 2263, F neg. 13665 of B ), C. petraea (Schomburgk 718, F neg. 61246 of BM), and C. celtidifolia (Humboldt & Bonpland 1047, F neg. 13663 of B), and the holotype of C. ulmifolia (Ryan 20, C), we verified that they should be kept in the synonymy of C. ulmifolia. The accepted synonyms have a similar leaf texture and shape, glands in the sepal inner face and apex, reduced and glabrous to slightly barbate anther apical glands, and an ovate ovary.
The holotype of Casearia celtidifolia deposited in the herbarium of Berlin was destroyed during World War II, but we were able to locate a photograph of it at F, under the epithet of C. capitata Kunth (Humboldt & Bonpland 1047, F neg. of B). The specimen was collected in Venezuela and the label has no collection date.
In our broadened circumscription, Casearia ulmifolia is characterized by the presence of pedunculate inflorescences, the sepals glandular at the apex, glabrous filaments, the anthers with glabrous to slightly barbate apical glands, and a glabrous ovary. Its great morphological plasticity led Sleumer (1980) to circumscribe it by uniting additional, distinct taxa, which has generated confusion in herbarium identifications.
In his treatment of the Neotropical Casearia, Sleumer mentioned the difficulty of distinguishing C. arborea (Rich.) Urb. from C. ulmifolia using sterile material. These taxa indeed share some similar characters, such as the leaf trichomes and shape, type of inflorescence, and gynoecium indument. However, the stipules of C. arborea are narrowly ovate, velutinous and eglandular on the margins, while those of C. ulmifolia are lanceolate to subulate, densely tomentose on both faces, and have marginal glands at the base. These two species also differ by the leaf apex and texture, anthers and ovary shape, and seed testa ornamentation.
In terms of geographic distribution and habitat, Casearia cotticensis appears to be more concentrated in the Amazon region of South America, ranging from Guyana and Peru in the west to the state of Maranhão in northeastern Brazil. The taxon is found in dense ombrophilous forests, occasionally in open areas. It is noted from elevations between 50 and 600 m, but it is more common at lower altitudes, up to 200 m, usually in sandy clay soils. In contrast, to date, collections of C. murceana appear restricted to Brazil, documented from the states of Acre, Amazonas, Mato Grosso, Pará, and Rondônia, from lowland sites in dense ombrophilous forest. Casearia murceana is more frequent at altitudes around 100 m. As currently known, C. ulmifolia is the most broadly distributed species in this complex, since the taxon reaches Peru to the west.
In Brazil, Casearia ulmifolia can be found in dense and open ombrophilous forest, semideciduous forest, savanna woodland, wooded steppe-like savanna, with a varying altitude of 52-950 m, preferentially at altitudes between 100 and 300 m (Fig. 4) .
Taxonomic discussion. Three distinct taxa are recognized for the Casearia ulmifolia complex. The most broadly distributed and variable species, C. ulmifolia, can be best distinguished by the glands on the margins of its stipules, the leaves with serrate margins, the oblong anthers with longitudinal dehiscence, the disk lobes with a tetralobate apex, barbate to villous at apex, the sepals glandular at apex, and a pilose ovary apex, especially at insertion with styles. Casearia murceana can be best characterized by its apical gland in the stipule, the leaves with sparse teeth or with less serrate margins, the oblong, obovate to ovate anthers with longitudinal dehiscence, the disk lobes with a flattened, clavate apex, the sepals with glands generally present, and the gynoecium with trichomes extending from the middle of the ovary to the top of the style. Finally, C. cotticensis is identified by the absence of stipular glands, the leaf margins serrate to serrulate, the deltoid anthers with transverse dehiscence at the base, the disk lobes with a clavate apex, the sepals with glands, and the ovary and style usually glabrous. 
